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(57) Abstract 

A liquid crystal aligning agent 
characterized by comprising either a polyamic 
acid compound having repeating units 
represented by general formula (I): (wherein 
R 1 is a tetravalent organic group which is 
contained in a tetracarboxylic acid and has an 
alicyclic structure formed from two to five 
rings through ring fusion and in which all the 
carbonyl groups are directly bonded to the 
alicyclic structure but any two thereof are not 
bonded to adj acent carbon atoms in the 
alicyclic structure; and R 2 is a divalent 




organic group contained in a diamine) and 
having a reduced viscosity of 0.05 to 5.0 dl/g (in 30 °C N-methylpyrrolidone; concentration: 0.5 g/dl) or a polyimide resin obtained by 
imidizing the polyamic acid compound; and a liquid crystal alignment film and a liquid crystal element both made by using the aligning 
agent. 
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feztiz i><Dx-\ttz^ 0 mmm-cm^/z\f'> ? n [3. 3. 0] 

-2, 4, 6. 8 -x h 7*;U**>®?ZlM7fctlti, [ I V] O^sM* 9 

nwy i 

kfv?n [3, 3, o] *??>-2, 4, 6. 8 - ? Y *7 iJ > m~M7K 
® (JJlTBODAiB&t) 4. 50g (0. 018mol) , 4 - (4-F5> 
^-n-^>f;i'y?DA^->ji<7iy^v) - 1 , 3 - y'7 ;/A>-t'>o. 
6 8 g (0. 0018mo 1) , p-7i-U>y'75^1, 75g (0. 01 
6 2 m o 1 ) 5rN-^f;HiD »j K> (JfilTNMP ) 3 9. 3 g 4". S?£ 

T^JS $bi:4 0tt\ 4 S^FbISJCiT^-^/Jo ^biltfj 73 Ktt 

^«7C*A^(i, 0. 97d 1/g (0. 5g/d L 3 OtNMPf) Uo/:„ 
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Z?>. %}-%&mi:'&Z> Z ttfX' £ tz„ 

$tz, Z<nmWLi&yM&tttf? A&fo±iz 3 5 0 0 r p M > =i - h U 

2 0 OtT-lHTOLtlll 0 0 nm^'J-f < KI^MLfc. COii 

^^I^I^itt^i-S J: d CM*#;b-g\ I B |MLC- 2 0 0 3 (^^^ttSJi) 2 
liZLI-2293 (*;i/*tt»i) £y±ALT9 0° y -f * Y $U B B -t ;U S-ftJS L 

^&)—%mfti!)*&t>tlT^Z>Zti)mm2titZo 

Z(QfSL&-tfr<DW.E.Vmmifflfc Lfz t Z MLC- 2 0 0'3^i^/:IS 
•fe^tli, 2 3tt9 9%, 9 0*C-C 8 5%, Z L I - 2 2 9 3 £fflWji£ B B B -b 
/V-Cli 2 3 "CT-9 8 %, 9 0 "C"C 7 0 % SJv,*SJE«##f£*iFl- CI t **5S®S 

titZc 

ifz, WLF a ±)i><n&Hm®ftz$££kmmiz£ <om^.L/ztz^. mlc-2 

0 0 3 S-fflWjijfcJI-fc^T-li 4 . 1° X'&^fzo 

18g, ^Uy>6. 4 8 g SriQi.. 0 53\ 1 2 0 "CT- 4 B#HRId 
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t;^>, so %-e&ofco 

tibfrvtzo $<bC I B B a ^ JKOiE§Jf #t ^ if 1 L U ^ , MLC-2 0 
0 3 fcfflv^M-b'l'T-li 2 3 X)f9 9 9 0t;-C8 5%. ZL 1 - 2 2 9 3 
fcJBufcifcfi-tert'-Cli 2 3 tt" 9 8 %> 9 0 TCC 7 6 % t i£v,> HJEifc^ 14 * ^ 

ifc, ?T£S*^tf)Ej6]IBfc#a£*£S UteStCt •? ilU je. Lfz t z\ ?>ML C - 2 0 
0 3 *m*^tzi&&*>l<X~l± 4 . 0° -C£>o£ 0 

nmm 3 

BODA4. 50g (0. OlSmol) . 4 - (4 - h7>^-n-^>f 
^•>?nA^fv;i7xMy) - l, 3-v7?M>-t'>0. 68g (0. 0 
0 1 8 m o 1 ) , 4, 4* -v75yy7x-;^^3. 21 g (0. 016 
2mol) SrNMP4 7. 5gt, 4 8 BfF^fcS -^STC^g 0 . 91 

d 1/g (0. 5 g/d K 3 OtNMPt) 60** V T 5 K^?££?#*io 

cio^ut^ vwtmi&4 2 g unmp 5ribDx.-c i m.w:%<vmwLzmwi l, 

U-f ^ h'ittemt IT, *S7lcftK4 . 18g, k*'Jv>6. 4 8 g^ii, IS 

-c3 0fl\ i 2 o rr-2 m r$Kfc2*ttz 0 zKW&MLZ-kxn* 9 s -n>*iz&\ 
#j-£**]g7& $ *# "bnt^s ^ ttmuztitzo ttz, 7 \£ y tr x^tzVk. m<r>mm 

ftfc^ofco ®JI*>l'OttJEt!M$#14*MLrf:i: d*>, MLC-2 0 

0 3 £/S Wcifcdl-trt'T-tf: 2 3 "CT'9 9 %, 9 0 a CT*8 4%> ZL 1 - 2 2 9 3 
SrfflWjjfcH-tr^-Cli 2 3*CT*9 8%. 9 Ott-7 0 % £ i^^iE^ # 14 * * 



m 



m 
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0 0 3 ?:ffl^/:ie[ B B B t;K-2. 7'T*ofc 0 
£tt*H 

B0DA4. 50g (0. OlSmol) „ 4 - (4 - h7>^-n-^>f 
^•>^oa^v;i,7 x /4-» -i, 3-v'7;M>t'>l. 36g (0. 0 
0 3 6 m o 1 ) . p-7i-l/>y'7^1. 56g (0. 0144mol) £ 
NMP3 9. 3 g+, 1ST, 4 8 $-£«7C*AJK 0 . 90d 1/g (0 

5g/d U 3 0 r NMP4 3 ) ^-f J75 K&iM *&tz 0 

Z. <D?ii l ) T < h'Wtmfc 1 0 . 5 g CNMP £S0;iT 1 lI%^>M^p|iL, 
d*UCf 5 K'fbM^i: L-C, &*f1^ 1 . 0 5g, feTVv*>l. 6 2 g fciDx., 
^ST- 3 0 53\ l 0 5 TJ-C2J$MKiS3-£;fco - «oi£il£ * y 

SAL, »<btL7tefea:JftSrit8U/te*L, Sfe<^)#>H5 K«-3fc*»7to 
*lfc#'J.<<5 K&sfctfW < K-fb^Ji 5 0 

*lfca»o7t. £*>IC. ?£S^*OttjE«*$#13:£ML*:fc c*>, mlc-2o 
0 3 Zm^tzWLg&*:)l'X'\t2 3*CT'9 9 %. 9 OttS 3%, ZLI- 2 2 9 3 
$rfflv»fcifcJHr;i'-Cli2 3tf9 8%, 9 0 VX- 7 5 % £ i£5v>mEEl£J# # 1±£ttc 

0 5g, fcf'Jv'>l. 6 2 g SriPx., ISf 3 0 53\ 1 2 0 V T* 2 NfWjRJS $ -£ 
ftfcd»ofc 0 fo£k*)i><DW.5.&n<ft&$:mmLfz£ ZZ. mlc-2o 
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0 3 £fflv>£?£ B B B-t^T-li 2 3 "Cf9 9 %, 9 0 r.T- 8 8 % , ZL 1 - 2 2 9 3 
SrfflWj&JI-t^T'li 2 3*C-C9 8%. 9 0 1CT- 8 2 % t i^mfiEffcm#t£ £7F 

H«iJ 6 

26g, h'Jif;V7?>0. 2 1 g£iP;U gi&-C3 0 53\ 12 0TCT2B#M 
9 0 tic 

*L&d»ofc. TiJ[ B B a-t^^mJE^Jf#1±^If{ffiL^ d^>. MLC-2 0 

0 3^iv^:il B a B ^;u-eii2 3tt*9 9%, 9 O'er* 8 6%. ZLI- 2 2 9 3 
Zm^tzWLH,li)i<X'\i 2 3tt*98%, 9 0tr*8 0 % t !S5v^«j£«^f#14*^ 

nmm 7 

BODA4. 50g (0. 018mol), 4 - A^ff *y + 2, 4 - 
•>*7?/^>-tf>l. 36g (0. 0 0 3 6 mo l) , p-7x;l/>->7^ 

1 . . 5 6 g (0. 0144mol) £NMP 3 9 . 3gt, Sffl"C, 4. 8 Nf^S 
J©S-£»5E*!i«0. 96d I/g (0. 5 g/d K 3 OtNMPt) <7)^'J7 

dO**'j7S KK«ifc4 2 gCNMP^Joit 1 <7>mWL £ HS8 L , -ft 

tCW 5 K^tftfe^t Lt, m&m&4 . 18g. f'Jv>6. 4 8g£iDx.> Mi£ 
t*3 0.^ 1 2 0 tt*2 Bf WjE1o$-^/Jo - 9 J ->l"£lC&A 
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vtm^iM^Mmx-mmLtzt z?>. ? \z> r\z±2>m<Dmf&*?mti\t£.< %h 

i\tafr^tZo $^1:, Bik-t^nn.lI.miFft&iWffiLtzt Z?>, MLC-2 0 
0 3 Srfflv^^i£^-t;ut?li 2 3 r-C 9 9 %, 9 0t:T'8 3%, ZLI-2293 
Zm^tzfogk-t^X'lt 2 3 "C-C9 8%. 9 OtT-76 % t i^^mEE«^#14 £,f; 

0 0 3 £fflv>£ifc H l-tert'-C5 . 5° -C*o/j 0 $ «b U> ■ iag-k /Wifisii 3 V £fi 
lL/:3 OH z/±3 V <D&M'<&* 2 3VX6 OfrWML, Eit^JEfc^o tz\M. 

1 . 1 VX$>vfz 0 

mm* s 

BODA4. 37g (0. 0175mol), MtK n - ir ? ? T v )VZ ti < 
0. 3Sg (0. OOlmo I) , p-7i-U>-/7r/]. 56g (0. 0 

1 4 4 m o 1 ) , 4,4' -y*7^y7xx;M ^>0. 71 g (0. 0036 
mol)^3r-^r'#y*v-2, 4-->7<^>-f>l. 3 6 g (0. 003 
6mol)£NMP3 9. 8 gt 3 , 1?ST\ 4 8 B#WRI& S-^»5cttffi 0 . 90 
dl/g (0. 5g/d I, 3 0 tNMP*) <V#V T X KS£vS?££f#£o 

Z<7>#i) T 5 KK»iS4 2 glCNMP SrtJQxT 1 S*% O^fS £ MS! L > - ti 
1-^5 K-fkttJi Ut, *S2fcIfcK 4 . 1 8 g > fcf U ->* > 6 . 4 8 g £ ftp x , giS 
1 2 0 VX2 m$BLlB2*tfz 0 Z <Dmifc$:±&<7> * ? J - ^4> H&a 
U f#<b ft f£*£L> Sfe^-f'J^ K^*$r?#^ 0 ?#<bft£ 

ttffi*ffl*3K«MTItB L i: C ^ , 7 kT > <f\z «t SIK<7>i!ISIt*lHJ*u±£ (lb 
ftfctf^fco S<bU, & B %*;u<^JE«l##1£*ML££c;5>, MLC-20 
0 3 S-fflWjfcJI-t^T-li 2 3*CT"9 9%, 90tt85%, ZLI- 2 2 9 3 
£E^fcifcS-t;uTli2 3 tf9 8%. 90tT-8 1 % £ ffi i/»«JE«#4#1± 
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ttz, i&ik* *<d& foment m^mfrfex-mfeLfc t mlc-2. oo 
mmm9 

BODA4. 50g(0. 018mol), p-7i-b>->'7;> 1. 56 
g (0. 0 1 4 4 m o 1 ) * 4,4' -y'7; ; v'7x^JMn 0. 36g (0. 
0 0 1 Smo 1 ) , 4 -^^-TiJ S 4r v- 2, 4 - v T < 7 ^ > -t* > 0 . 6 8 
g (0. OOlSmol) £NMP 4 6. 4gt, M^T'. 4 8 B^^tD £ 
7C*iS 0. 92d 1/g (0. 5g/d L 3 0tNMP^) O-f KKi& 

T 5 Kg£vg?£4 2 g i:NMP Z1juz.T 1 M%«)i8i£*S!»iU Cti 
5 K<btt«Efc LT, *StK»K4 . 18g, kf V v > 6 . 4 8 g £flDx., Sffi. 
t"3 0^\ 1 2 0T^2B#MaJEi:.S-£/.: o - <7>y£$[ * *m<t> > * 7 - /U * CC&A 

*ifc^o£ 0 £<bfc, iM4r/uo*JE«##1£*|fffiLrt:t MLC-2 0 

0 3 *m^tzWL&-t)WClt2 3VX'9 9 %, 9 0tT*8 6%, ZL 1 -2293 
5rfflv^7^f£ B B a -fe;UT-ti 2 3tt?98%, 9 OttS 0 % i: A v^JE«*## 1* 

HJfetfO 1 0 

p-7x^l/>y7^>l 0. 8 1 g (0. 1 m o 1 ) £ NM P 2 0 3 g U?£ 
)SL, :tlC->^ny^>f h7*^*'>IZi7jcftl 9. 2 2 g (0. 9 8m 
o 1) £iS2fflLmi&-C4fl$ffiEJ£S-t*\ »7ctt«j& f 0. 98d 1/g (0. 5g 
/d U 3 0tNMP«f) ^^'J7< K^t^t#^ 0 d*>*iS£HJBfl-*S 6 
w t %U#ftL#'J 7 5 KttSffi (A-l) fr»7fc 0 
EJfcfll 7 T-fi-g-, < WtLtzmj&frmg. 6 w t %ODTiS14# V -f < Ki£i£ 
(S-l) tM-grit (S-l) / (A-l) = l/4t^L, -\-ftMWLT#) 
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#B £ * mmn. -c&mLtztzz, ? m > k «t * m <r> m m *? m at a £ < ji h 

*tft*»o^o £*>K, fS B e a-b;K75mi±^^!t#t4^lfflfiL7t:i: MLC-2 0 

0 3 fcfflW.:?fc-fl-fcrt>Tli 2 3 9 96, 9 0 CT8 1%, ZLI-2293 

Zm^tzffl.&'Zfr-eit 2 3CT9 8%. 9 0t;t7 3 % £ i§5v>HJE&?##t££7F 

faik^^^&fommftz&ikmn&izj: vm^Ltztzz. mlc-2 

0 0 3 £ffl^£?£ B E l-fe*'T.6 . 0° T&o£ 0 ?1£ B B B -fe;MCli;;ri 3 v s-s 

*Lfc3 OH z/±3 V©*SJ£i£*2 3rt*6 O^EPSnL, fltSltttffi £$Jo fcil 
f£^il£ B B B -b;U[*jK$S£HSD CC«flES:3fe^fcfi<j7 'J y ij -M*&TiIiJ5e L£ t Z 
0 . 1 VC*o;fco 

nmm i i 

4 , 4 ' ->7^ is ~7 jx. — )U sc. y- )V 20. 02g (0. lmol) £NM 
P 2 2 5 g KiSJBU ZtiiZzs? uy'^yy-y 9 * ;u ** *S*tt 19. 22 

g (0. 9 8mol) KM R& $ *t * m.7t^m^ 0 . 9 8 d 1 

/g (0. 5g/d K 3 OtNMP*) OiK'JT? KKM*Sfc, Z<Dmm 

zmBftimme w t %u#j§rl**'; t 5 KBt$jft (a- 2) 

^JfetfU 7 T-fi<£, ^ 5 Kft LfcH^a-»JR 6 w t %O^I?§t4^ »; >f 5 KSFftt 
(S-l) fcMJfc (S-l) / (A-2) =l/4f^U +M^LTKl 

titefrvtio Hi:, ?£ B B B *^O^JE^?#^t££ML££: Z?>, MLC-2 0 
0 3 «rfflv»fcfl[fl-bA,-C(i 2 3 CT9 9 9 OCT'S 2%, ZLI- 2 2 9 3 
SrfflWjfKJi-fe^-eijJ: 2 3CT9 8%, 9 OCT'S 1 % £: *n*ffi«J*#te* jj* 
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i/z, tr&&®&&\-i*)MjE.Ltztz*>* mlc-2 

0 0 3 *ffiv»£j£fi-tJl'"C6 . 1° X'<h<?fz 0 SfcU, taa-t;HCS»!E3 V £S 
»L?t3 0Hz/±3V 0>¥bMW. £ 2 3X:t*6 O^nflDU jtStSEE /jiS 

0. 2Vt^o/:, 
^M0'J 1 2 

4, 4' -y75y->'7x-;M^>l 9. 83g (0. lmol) rNMP 
2 2 4 g izmm U ;Hi:y^o7^>rh7*;^*> K— MtK^ 19. 2 2 g 
(0. 9 8 m o 1 ) I^IHIRJS**, »7C*JiJS3&* 0 . 9 6 d 1 / 

g (0. 5g/d U 3 0tNMPf) <7)*'';t$ K&igifcfc&fco 
»iS6wt%CML* ,, J7 5 K8£/§?£ (A- 3) 
Uttfl 7 -Cfi£\ 4 5 K-ffcLfcHJBfl-fcft 6 w t %(Dvim®.* 'J J I K»flS 
(S-l) fcSiifc (S-l) / (A- 3) = l/4t^L, +5HK#L-C*& 

* fli^gitftii'ctte 7\£>7\zx.z> m m y at* mi #t t± ^ < a 

titefrifzo £t>.C, «fiHr;wottE«##1±£fFfifi Lfc£ MLC-2 0 

0 3 WciSS-te^-Cli 2 3 9 9 %, 9 0tf82%, ZL 1 - 2 2 9 3 
im^tiiSLA^^'Cit 2 3 *C-C9 8%. 9 0tt*8 1 % £ ^mffitfc^&S-TF 

ttmmziifzo 

ttz, m£k j t)i'miftmmft*&M i ®m&i,z£ vmife Ltz t mlc-2 

0 0 3 «-fflv^:I B B B .fe^T-6. 0° X'h-otz 0 £ b iKS-fc JWCittSfc 3 V £fi 
f L/:3 0Hz/±3V <*>*§^S£ £ 2 3 *CT- 6 0 £-£PiJ0 L > SHE ^^o/:S 

m o ?$ b b b -t ^ k ft. h d c X- m j± * it¥ m 7 •> a - m * m x m fettztz 

o. 2v-e&o£ 0 
%mw i 3 

4, 4' -v7;/y'7xr^x-f*2 0. 02g (0. lmol) £ N M 
P 2 5 5 g IC^jg L, :iii:BODA 2 5. 02g (0. lmol) * ifcfiD LH 



J 
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iST2 4 ^HRIEH, ^7C*A^7!> f 0 . 97d 1/g (0. 5g/d U 3.0t 

*'V7 5 KK»ffl[ (A- 4) 
^ifcflj 7 T-fi£\ -f 5 Kffc LfcHB^aiJS 6 w t %OoIfgtt'-K 'J ^ 5 Kf&ifc 
(S-l) ililt (S-l) / (A-4) = l/4f^L tMflLTl^ 

*l**»ofeo $^>tC, ifcfi*^0«E###te£flHilfiLfc£ MLC-2 0 

0 3 fcfflWcifcS-fc^-cii 2 3 r-C9 9 %, 9 0 "GTS 4%, ZLI-2293 
*fflv»jt:»JHr^-C«2 3rr-9 8%, 90tt8 2 % t &^E.$mfti2iZm 

iti, m n ^^a>w^mm^nt:^amnmiz x o ay fcLtzt z?>, mlc-2 

0 0 3 *JBW,:ifcfl-b;UT>6. 0° tio SfeK, ftA* )V {z&ffi. 3 V fc« 

SL/C3 0Hz/±3V«zlS^2 3tf 6 O^epftQL, H^JES-^o 
» O ?£ fi -fc ;u u ft a ft® D C X- SEE £ ft^ ft 7 V y * - ffi * ft T*?UJ 5e L tz t Z 
0 WX'h^tz 0 

%tkm 1 4 

nMM4T-m&Ltztf>) T 5 Ktt»tt«rNMP-e#«iLT 6 w t %<7)^'J7 = 
K»»« (A- 5) fcftKLfc* 

t fz, nmm s -css\ w < K-rt LfcH^«jK 6 w t %*>dt&ii**'j 

ftffi (S-2) tWLwtt (S-2) / (A -5) = 1/4^1^ + #*#L 

WTv 1 1 »u *• u ^ < kk ^i^u en«atttt» * ism l * t c 
ttss *«*a*a-c«B l fc t z *> , n'^-ia zmnmrn+ffltutiz < m <b 

*ifc*ofco $e>ic s fS B B B-t^^m/±^!-f!(fi4^IffiL^<h C^,, MLC-2 0 
0 3 £fflWci£ B B B-fe^T-li 2 3TCt9 9 %, 9 0tt*8 3%, ZLI- 2 2 9 3 



WO 99/28783 



24 



PCT/JP98/05409 



fcffi^fcifcA-fert'-eii 2 3 rt-9 s %. 9 o rr-s p % t^^nm^wnmrn 

itz, i&&*)i'<D&ftM®nzm&®&&i,Z£ QmfeLtzk Zh. MLC-2 
0 0 3 *fflv>7fci£S-brt/-C6 . 0° T&ofco 
gffiffll 1 5 

^Jfcfll 4 T-*<£ L/:*''J7; KBH&ift * N M P "C*3K LT6wt%W#'J75 
K*»» (A - 5 ) *^«Lfc. 

* fc, gftftl 1 0 -Ct^ 4 5 K4t L fcB7&#«|j£ 6 w t %<D°S\%&* >; 4 \ 
h-mm (S-4) £S»J-fc (S-4) / (A-5) =l/4fI^L 

ftfc^ofco $£>IC, {UtB^-t^omJEfS^^S-IffiiL/ct MLC-2 0 

0 3 £JB^fcTfcil-fe;U-C(i2 9 %, 9 CCT'S 3 % £ &v>mj±{£J##'& 

^^-TC fca*«e$ftfc. 
ifctfcffil 1 

3, 4-y*;Kf^fy-i, 2, 3, 4-f h7k Kd- l-f7^1/>3^ 
? 30. 3g (0. lmol). p-7i-l/>v'7< >9. 72g 

(0. 09mol) . l-^^tfA;+yy-2, 4 5 /A>-t'>3. 
48g (0. Olmol) £NMP 2 4 5 g4 J « 1ST* 1 0 B#|UJRId $ -trK 

-w*''J7 5 KKiSffi 50gi:^ KttsteJg £ L T*tK^^ 10. 8g, k" 'J 

^ifc^sO^y-^li&AU »fcftfcefefl:ift*«S!K ft«U Gfe 

O to 

jfcfcpiSJL*:,, -O^iK-Srii^m^ft^^^^U 3 0 0 0 r p mT*X fcf >3- 
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H, 2 0 0 tT-l S|«LTIH 1 0 0 n mO*-'J ^ < KJJUSr^o 

ML C- 2 0 0 3 i:m^tifBLA-b^'Clt> 2 3tt*9 7%, 10 5*CT-4 2%. 
Z L I - 2 2 9 3 *JBv»fcifcfi-fe;i/-CH % 2 31Cf9 6%, 8 0rr*49%i:# 

J£«J 2 

Ml 0ff1fl3L/:*' l )7? KKiStfc (A-l) HJ£#| 1 tmtHUZ 

v j * h-tfrZftWLL. m&^^^mm&wmzmfcLtz t mlc-2o 

0 3 */8wfcifc B l &-fe>l/-CMi» 23 < CT-94%, 8 0 *CT- 5 0 %"C* •) % 



WO 99/28783 



26 



PCT/JP98/05409 



1 . [ I ] 



HO 



H 

I 



H 
I 



-C C — N — R 2 — N 

V 

-C / C— OH 

II II 

0 0 



[I] 



** - * * ? Si fJttdt U L ^ O ^ ;u ^ ;w ^JiSifif it <7)l£ *3 ■? £t3S tclt 

T-gt£ n^^Jjil tmf5$r^^ri-^it7n*£jK^0 . 05-5. Od 1/g (fSS 
3 OtWN-^f;Hin'J K>»K MO. 5g/d 1 ) O-f J75 K8Hb£-«l, 
t ti It -5-0*' V 7 3 KBMfrfr»«:> 5 K<bf * £ £ IC «t o T#£> ft* # >J 4 S K 

<b^ £ & w-r & c i s- #m i -r * ms, %zfa>&mM „ 

2. [i] <^R'MS [II] 




[II] 



mli 1 frh 3 O^|&$r^-ro ) 

3. [i ] ^r 1 ^ [in] 
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[III] 



4. ^ [in] [iv] - [vi] 




5. [I] T-f|£ti£*-<; 7 5 5 K-ftL^*''; 5 K<7> 
'f 5 K-ft^ a %rt*0< a ^ 1 0 0 %X~hh^fefrhm.\£fy-Z>'Js* < T i> 1 *t£I 

6. [I] Ui3V^R^^^^6^±O^M7;u^;u^t £li#tm&6 
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< K-ffc-t-sciiiz iotHibns^u W < Kffcfr&tf*, -ftS: [VII] 
0 0 H H 

II 11,1 

HO N R — N 

C C OH [YE] 

II II 

0 0 

T^^n^^7C^Jg75 ? 0 . 05-5. Od l/g (iSjg 3 OtON-^f ;m'n 
'J K>*K igjgO. 5g/d l) O^'JT? KHMt'frttfc, ^K'Jv-M*K** 
LT 1 0 li%Jil _hift£-S*iTv** ff l 7!?S 6 KE**>?£AEl*)jatg8Jo 

8. [vi i] <7>*-';7< KK<b*»tc^u»r. r ^jskbi©? h 

£ f£ffc O i£ A HE |6j 3S#J o 

* O^H^M £ 7 e > ^1 L T * & tSAffifSjH 

10. flt*a 1 frh 8 tc|£®0?S B B a SSfS]^^J^^±U^, &l£U oi> 



WO 99/28783 



29 



PCT/JP98/05409 



*&*m±. en 

o o H H 

li II I , I 

HO— C C — N — R 2 — N 

R 1 

C— OH ril 

II II [ 1 3 

0 0 

- *> & tfmmmm ciui, z <d * ;u *- ^. )v a* ^ gut & o b$ o # ? #t # ^ ig-g- 
^^^iiftOjiL^fiSrM-rsaTctts^o. 05-5. od i/g <aa? 

3 0tON-^f;n;n >j h'> + . mmo. 5g/d 1 ) o** 1 ; 7? h'Mt&to. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP98/05409 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl 6 G02F1/1337 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
lilt. CI 6 G02F1/1337 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1998 
Kokai Jitsuyo Shinan Koho 1971-1995 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 7-209649, A (Hitachi Chemical Co., Ltd.)/ 
11 August, 1995 (11. 08. 95) (Family: none) 

JP, 7-209655, A (Hitachi Chemical Co., Ltd.), 
11 August, 1995 (11. 08. 95) (Family: none) 

JP, 8-328017, A (Dainippon Ink & Chemicals, Inc. ) , 
13 December, 1996 (13. 12. 96) (Family: none) 



1-10 



1-10 



1-10 



| | Further documents are listed in the continuation of Box C See patent family annex. 



-L" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing dale 
document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date bat later than 
the priority dale claimed 



"T* later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X* document of particular relevance: the d aimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
"&* document member of the same patent family 



Date of the actual completion of the international search 
26 January, 1999 (26. 01. 99) 


Date of mailing of the international search report | 
2 February, 1999 (02. 02. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



SKtiiJg#-3- PCT/JP98/0S409 



a. &w<»iz-rzftm-<oftm mm&vf&m (ipcd 

Int. CI' GO 2 F 1/13 3 7 

mm*fto1t&'hmm& (@B5HSiT#S (IPC) ) 
Int. CI* G02F1/1337 

B&mmmm&nn 1926-1998? 

B^S^BflUfflSf^a 1 9 7 1 -1 9 9 5? 
HWiME"CttJI!Lfc**?W'<— * *^«— *0>;6f4u SOElc&ffl LfcfflSg) 



c. 









A 


J P, 7-209649, A ( 0 &flSjai*H5*grtfc) 11.8 
J! . 1995 (11. 08. 95) — * L) 


1-10 


A 


JP, 7-209655, A (0 3£-ffcj&Iil4*5£#*±) 11.8 
J3. 1995 (1 1. 08. 95) (77^-*U 


1-10 


A 


JP, 8-32801 7, A (*B*>f ^*<b^Xf^5^tt) 1 
3. 12/3. 1996 (13. 12. 96) (77 5 1) — t£ L) 


1-10 



Tyj »«c:Bail<ofc5X»"Cfcor, ^&:£i»4ftS,<a i« 

J: -o Til tM4 a* v * 4 % *. bit 4 1> 
r&j ^f>h7r^y-M: 



fflBRHaSSr^TLfcB 



2 6. 0 1. 9 9 



BKwistt&<ox£B 02. 02.99 



B*B**« : iT ( I S A/ J P) 
B5ffi#-*7 10 0-8915 



flaa£$^- 03-3581-1 101 



2 K 



9 2 2 5 



3 2 5 5 



S^PCT/ISA/2 10 (12^-^) (I 9 9 8f7^) 



